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SCOLE DAMPING 
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ROW- INDEX 





In One Dimension 


Without hysteresis 

x(t) + (0 2 J <c(t) + 2(oC,x(t) 

+ yx(t) 2m \x(t)\ a m 2n+ ' WOI 
+ Bu(t) + FN(t ) 

= 0 

0 < a, P < 1 . 








AMPLITUDE 



NONLINEAR DAMPING: £ = 0 





Beam Model 


u(s, t) + Xu""(s, t) - u"(s, t ) 


- y 


J u'(s,t)u(s,t ) ds 


0 


2 (n + p )+ 1 


u"{s, t) 


= 0 , 


0 < s < L; 0 < t 


n : zero or positive integer 

0<|3<i 

Linear Damping Ratio 
Prime represents space derivative 
Dot represents time derivative 
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i4 

A ~ : clamped beam 

A< h = (oltyk 
'JAtyk = ®k$k 

« - (-d4 


Lj 

J* u'(5, 0 mXs* 0 ds 


o 


= ^ [m(s, 0 m'(s, 0] 

L 

- J u(s, t) ii"(s, t) ds 
0 
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x(t) = u(-,t) 


-4 « [MO, VA MO] 


F(x,Dx) = y ([x,'lAx]) 2(n + ^ )+1 'lAx 


MO + A, AMO + Dx(t) 

+ F(x(t), DMO) + Bu{t) 

= 0 

D = 2^VA ,'lA 
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x(t ) = u{’, t) 


Mx(t) + XAx(t ) + Dx(t) 

+ F(x(t), Dx(t)) + Bu(t ) = 0 


Energy 

E(t) = \ {[±(0, *(01 + X[Ax(t), x(t)]} 
4rE(t) = [x + XAx, x] 

= ~[Dx(t), x(t)] - [F(x(t),Dx(t)), x(t)] 

[F{x,Dx),m] = ([x, VAx]) 2(n + P)+2 

> 0 

dE(t) < 0 
^ dt ~ 

GSI 



X — d];_ (t)tyk 


F{x, Dx) 

= y( a k(0 


a = 



m = n 
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x(t) = a k {t)§ k 


#*(0 + ^® k a k (t) + 2 ^ VA, (O k a k (t) 

+ y(a*(f)<i Jt (Oco fc ) 2( " +p+1) a>*a*(0 

= 0 

ya k (t) 2m \a k (t)\ a \a k (t)f a k (t) 2n+1 

~ m = n ; 


a = p 
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Alternate Form 


u(s, t ) + A ,u""(s, t) - 2£VA u'\s, t) 


r L 


+ Y 


n ^ 2(«+ p)+ 1 

J u(s,t)u"(s,t) ds\ u"(s, t ) 

A J 


= 0 , 


0 < s < L; 0 < r 


n : zero or positive integer 
0<p<± 

C , : Linear Damping Ratio 
Prime represents space derivative 
Dot represents time derivative 
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